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Abstract—As Computational Thinking (CT) is to be 
integrated into Malaysian syllabus by the year of 2017, this study 
therefore is designed to explore Malaysian teachers’ perception 
on CT.  A survey method is employed; questions were 
constructed based on the Technology Acceptance Model (TAM) 
to acquire teachers’ perception on CT. 159 teachers from all 
over Malaysia completed the survey form. Spearman’s Rank 
Order correlation was implemented on the obtained data.  This 
study managed to present teachers perception on CT via 
perceived usefulness of CT, perceived ease of CT integration 
into teaching and learning practices, teachers’ attitude towards 
CT and their intention to integrate CT into their classroom, 
their basic understanding on CT and their concern on CT 
integration.  Our investigation shows teachers had a weak 
understanding of CT, which led to unnecessary concerns related 
to the CT integration.  The results also show strong positive 
correlation on perceived ease of CT integration with behavioral 
intention and teachers’ attitude with behavioral intention.  
 
Index Terms—Computational Thinking (CT); Primary 





Computational thinking (CT) skill has seen by many as a 
must have skill to live and work in today’s challenging world.  
It is defined by Cuny [1] and Jeanette [2] as “the thought of 
processes involved in formulating problems and their 
solutions so that the solutions are represented in a form that 
can be effectively carried out by an information-processing 
agent”.  Wing [2] stressed that CT is as important as reading, 
writing and counting and it should be included as part of 
school curriculum.  And this is supported by researchers’ 
reports proving that CT managed to alleviate one’s higher 
order thinking skills and improve problem-solving skills [3-
6].  Experiments proved that learners scored better not only 
in computing lessons, but also in mathematics, languages and 
sciences compared to those who are not [7-9].  However, the 
adaptation of CT concepts and the delivery of it by teachers 
to their everyday school practices are not going to be easy 
[10] and it will require thorough study, to seek and determine 
the most effective ways of teaching and learning CT, in 
supporting of teaching and learning skills is highly required, 
to assist teachers in this attempt of delivering CT in their 
classroom [11]. 
Realizing the importance of CT skills, Malaysia Ministry 
of Education has embarked into the journey to integrate CT 
concepts into the existing standard curriculum.  The newly 
improved syllabus is able to introduce basic computing skill 
and also integrated with problem solving, logical thinking and 
life-long learning skills [12].   For example, CT concepts such 
as logical thinking, evaluation, algorithm design, and 
abstraction are considered and embedded in Malaysian 
improved curriculum via all subjects starts from primary 1 
level to high school level [13, 14].  However, is Malaysia 
ready for it?   
This research is designed to investigate Malaysian primary 
school teachers’ understanding and their perception towards 
CT concepts.  It is carried out by adopting TAM model 
question constructs, namely based on the teachers’ perceived 
usefulness of CT, perceived ease of integration of CT into TL 
practices, attitude towards CT and behavioral intention to 
integrate CT into their TL practices. This study gained a 
better understanding on issues faced by the teachers and it can 
be a platform leading to better effort in improving CT TL 
strategy for Malaysian teachers. 
 
II. BACKGROUND OF STUDY 
 
A. Computing in Malaysia  
For many years, children’s learning concentrated on 
literacy and mathematics [15, 16].  Attention then shifted to 
science and technology, integrating technologies into 
classrooms [17, 18].  As technologies evolve, the technology 
literacy of young children has varied, questioning the 
relevancy of the existing science and technology curricula to 
their development [19, 20].  Researchers suggested that the 
existing lesson is molding our children as a user of 
technology, knowing how to use the technologies. However, 
they do not understand the development, therefore handicap 
their capabilities in thinking, learning and creating [21-23].  
Therefore, children should engage in designing and creating 
technologies [24], solving problems and able to explore 
interdisciplinary skills and knowledge [7, 25].  
Malaysian children are formally introduced to computer 
lessons in standard one [26]. The main objective of the 
lessons is to expose learners to the functions available in the 
applications.  They are taught with basic computer knowledge 
and applications [27-29]. 
The situation changes when the Prime Minister of Malaysia 
announced the integration of CT skills into all subjects, 
starting in 2017 with Primary 1 and Form 1 students [30]. 
With this announcement, there is an urgent need to equip the 
schools, especially the teachers on the teaching & learning 
(TL) of CT skills in their daily lessons.  The newly revised 
curriculums described the revised curriculum has accounted 
for improved content based on global trends and international 
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benchmarking [31]. The teaching and learning pedagogy will 
concentrate on learning in depth, contextually and 
effectively; and the development of student learning is 
assessed based on an on-going basis, with tests in the mid of 
the semester or at the end of the semester [31]. CT is listed as 
one of the added components in the revised Malaysian 
curriculum [12, 13].  The first step of the integration of the 
CT in the curriculum is by preparing the teachers to deliver 
the CT concepts in their daily teaching and learning (TL) 
practices.  Workshops are organized to raise teachers 
understanding on the improved curriculum, preparing them 
with TL approaches that can be practiced [30].  Therefore, 
this research is designed with the objectives to determine 
teachers understanding, their perceptions on CT and to 
investigate their main concern on the revised curriculum. 
 
B. Computational Thinking (CT)  
Association of Computing Machinery (ACM) K-12 
Computer Science Curriculum is used in US, introducing CT 
to learners as young as in kindergarten level. [32] defined CT 
as a tool allowing people across all disciplines to envision 
new problem-solving strategies and to test new solutions in 
both virtual and real world.  
According to [33], CT shares the same skills components 
as computer science such as the algorithmic thinking, 
conditional logics and modeling. Meanwhile, CT is not about 
computer programming [2, 34, 35].  CT is becoming an 
essential skill for everyone [33, 36], as it is believed as a 
surviving skill and will be rewarding in career undertaking.  
Following this, researchers have been actively investigating 
the impact of CT curriculum on teachers’ teaching and 
learning (TL) processes [37, 38], learners’ learning outcome 
[39, 40], instructional tools for CT skills [4, 41], motivation 
and challenges of integrating CT in classrooms [42, 43].   
Most of the studies concentrated on the TL pedagogy and 
instructional tools.  For example, in [44] work, tangible 
robotic is used as a tool to deliver CT concepts to the young 
learners, as young as 4 to 6 years old.  [45-47] make used of 
computer programming for TL of CT concepts.  While in [37, 
38] works, pedagogy of TL were investigated whereby CT 
concepts were incorporated into as one of the existing 
syllabus, as problem-solving and critical thinking elements.  
[48] proposed a feasible model to integrate CT concepts into 
undergraduate general curriculum. From the review, there is 
a need to formulate TL pedagogy for Malaysian teachers to 
deliver CT concepts into their daily classroom.  This is 
important to ensure effective TL processes, and to optimize 
teachers’ roles in their TL practices.    
 
C. Technology Acceptance Model (TAM)  
TAM is a model to anticipate the perception and the 
acceptance level of a new technology introduction to a group 
of users.  TAM is not only applied in investigating the 
relationship between potential users with tangible 
technology, but also between users with technological skills 
and experiences [49].  In recent research by [50] has applied 
TAM in understanding the relationship of human and 
technology via intangible set such of Information Literacy 
skills.  TAM is also popular among researchers because of its 
ability that has always managed to give an idea of perception, 
the level of acceptance and attitude of potential practitioners.  
TAM was introduced by [51] in 1989, to predict the users’ 
response towards technology based on two factors, namely 
the Perceived Usefulness (PU) and Perceived Ease of Use 
(PEU).  There is evidence that TAM is recently popularly 
used in the research of education [52-54], to acquire different 
users’ perspective in different technologies.  This study 
adopted TAM questions construct to investigate teachers’ 
perception on CT, via the degree of teachers believe in CT 
benefits and effort required to integrate it in their teaching and 




The following research questions guided this study: 
i. Do the teachers understand computational thinking 
(CT) concept? 
ii. What is their perception on integrating CT into their 
teaching and learning (TL) practices? 
iii. What do the teachers concern regarding CT? 
Before the experiments were conducted, permissions were 
obtained from the Ministry of Education (MOE), the State 
Education Department (Jabatan Pendidikan Negeri) and also 
the principals of the schools.  41 primary schools from 
different states of Malaysia (Sabah, Sarawak, Johor, 
Selangor, Kelantan, Pahang, Melaka and Kedah) were 
randomly picked for this study. Depending on the location 
and the school’s infrastructure condition, survey forms were 
distributed via postage or by email.  If the schools are fully 
equipped with internet connection, emails were sent together 
with the link to the online survey form.  Survey forms were 
posted using courier (PosLaju) if the school do not have full 
access to the internet connection.  159 teachers have 
volunteered and answered the survey forms.   
The questionnaire is divided into three parts. In the first part 
of the survey form, in order to acquire teachers’ 
understanding on CT concepts, we used five questions to 
assess respondents’ understanding on computer 
programming, CT and computer, which were adapted from 
[38] and [57].  The questions are: 
i. I have attended workshop/training/seminar/classes 
related to computer programming.  
ii. I have attended workshop/training/seminar/classes 
related to CT.  
iii. I have attended workshop/training/seminar/classes 
related to computer. 
iv. I understand the concept of CT.  
v. Please describe your understanding on CT. 
The second part of the survey is designed and managed to 
acquire to the extent which TAM describes the perception of 
the Malaysian teachers regarding CT, and to determine their 
intention to adopt CT and integrate CT skill in their TL 
practices. However, one item construct is modified to tailor 
to this study as the research is looking into teachers’ 
technology per skill, whereby CT is assumed as the newly 
introduced technology. The questionnaire is designed to 
address the issues on how teachers may come to accept CT 
and integrate it in their teaching and learning practices. Figure 
2 shows the research model for this study.  To acquire 
teachers’ perception on the integration of CT into Malaysian 
syllabus, 5 Likert-type scale questions in the survey form are 
adapted and modified based on multiple resources [37, 38, 54, 
57-59], to acquire the perceived usefulness of CT concepts, 
perceived ease of integration (CT concepts into TL practices), 
attitudes towards the improved curriculum and behavioural 
intention to implement it.   
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Figure 1: Research model of this study 
 
The present study proposes the following hypothesis: 
H1: The teachers’ perceived usefulness (PU) of CT will 
significantly influence their behavioral intention (BI) in 
integrating CT in their TL. 
H2: Perceived ease of CT integration (PEI) will 
significantly influence teacher’s behavioral intention (BI) 
in integrating CT in their TL. 
H3: The teachers’ attitude towards CT (CA) will 
significantly influence teacher’s behavioral intention (BI) 
in integrating CT in their TL. 
This part of the survey was composed of 3 items to 
construct Perceived Usefulness (PU), PEI (Perceived Ease of 
Integration)-3 items, CA (Teachers’ Attitude towards CT)-2 
items and BI (Behavioral Intention to Integrate CT in TL)-2 
items.  Respondents will rate their opinions responding to 
each statement on a 5-point Likert scale, ranging from 
Strongly Disagree to Strongly Agree.  The items are shown 
in Table 1.   
The obtained data then was analyzed using Cronbach’s 
alpha and Spearman rank order correlation using SPSS 
version 22.  Cronbach’s alpha was applied to measure the 
strength of the correlation between the questionnaire items 
within each construct as a group [60].  [61] provided guidance 
in the interpretation of the reliability coefficient by stating 
that a value of .70 is sufficient for early stages of a research.  
While Spearman’s Rank Order correlation was used to 
analyze how well the relationship between two variables, as 
in this study the relationship between PU → BI, PEI → BI 
and CA→BI. 
In order to acquire teachers’ concern on CT integration in 
their TL practices, the third part of the survey form was 
designed with 2 questions; a question with answer options 
provided, and the respondents may select more than one 
answer.  Second question is an open-ended question, to allow 
the respondents to elaborate more on their concern, or even 




A. Respondents’ Demographic 
This study included 159 teachers (40 male and 119 female) 
from different primary schools in Malaysia.  The 
demographics of the respondents are depicted in Table 2 and 
Table 3. 
In Table 3, indicated 74% of the teachers are Degree 
holders, 17% Diploma holders, while the remaining 
















PU1 CT skills is indispensable in everyday life 
PU2 CT involves problem-solving skills. 
PU3 
CT skills may benefit one’s career 
achievement 
Perceived 




Extra components CT in the curriculum 
will not disrupt the process of teaching and 
learning (TL) 
PEI2 
CT components in the curriculum will not 
increase the workload on me. 
PEI3 
Integration of CT in the curriculum does 
not affect the time spent on the preparation 
and the process of TL. 
Behavioral 
Intention 
BI1 I am interested to know more about CT. 
BI2 






I am willing to learn any instrument / 
methods / new technologies that are 
required for the TL of CT. 
CA2 
I like the integration of CT concept in the 
newly designed syllabus. 
 
Table 2 
Demographics information of respondents 
 






Male 40 25.2 25.2 25.2 
Female 119 74.8 74.8 100.0 





 Frequency Percent 
Valid 
Teaching Certificate 11 6.9 
Diploma 27 17.0 
Degree 118 74.2 
Others 3 1.9 
 
B. Do teachers understand CT concept? Awareness of 
Computational Thinking (CT) 
Table 4(a) shows 79.2% of the respondents have not 
attended any classes/training regarding computer 
programming.  Table 4(b) depicted 83.6% respondents have 
not attended any training related to CT.  Furthermore, 54.7% 
(Table 4(c)) of the respondents have not even received any 
formal education on computer.   
 
Table 4(a) 
Percentage of respondents attended any computer programming related 
training 
 






Never attended 126 79.2 79.2 79.2 
Attended 33 20.8 20.8 100.0 
Total 159 100.0 100.0  
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Table 4(b) 
Percentage of respondents attended any CT related training 
 






Never attended 133 83.6 83.6 83.6 
Attended 26 16.4 16.4 100.0 




Percentage of respondents attended computer related training 
 






Never attended 87 54.7 54.7 54.7 
Attended 72 45.3 45.3 100.0 
Total 159 100.0 100.0  
 
Table 5 depicted teachers’ understanding level on CT 
concepts. 31.4% stated that they are ignorant about CT 
concept, while 54% out of 159 of the respondents with mean 
of 3.16 responded that they are not sure with the concept. 
Nevertheless, 13.8% of the respondents have implied that 
they are aware and understand CT concepts. 
 
Table 5 
Summary of respondents’ understanding level on CT concepts 
 






Strongly Disagree 4 2.5 2.5 2.5 
Disagree 46 28.9 28.9 31.4 
Not Sure 87 54.7 54.7 86.1 
Agree 15 9.4 9.4 95.5 
Strongly Agree 7 4.4 4.4 100.0 
Total 159 100.0 100.0  
 Mean 3.16 
 
There are 26 respondents who have spent time to describe 
about CT.  Table 6 summarizes the responses into categories 
based on its usage in the answers given by the respondents.  
They are categorized based on the main keywords mentioned 
in the answers.  The result suggests that most of the 
participants have described CT as “teaching and learning 
based on ICT and computer usage, making use of ICT as a 
tool in enhancing teaching and learning practices; for 
example, the use of computer in conducting classes or the use 
of computer in processing students’ records.  23% defined CT 
as making use of computer to complete a task or to solve a 
problem. Some respondents could form a simple 
understanding, stating CT involved processes of problem-
solving or a process of thought in solving or completing a 
task.  There are respondents had related CT with 
mathematical thinking, with scientific skill and with 
humanities field.  3 respondents described CT as computer 
literacy.  A few teachers associated CT with higher-order 
thinking skill (HOTS).  One respondent described CT as 
solving problem via structuring it into smaller segments 
which may refer to one of the CT skill component 





Summary of teachers' description on CT 
 
Respondents answer Hit 
Problem solving using mathematical, scientific or problem 
solving skills 
3 
Teaching & learning based on ICT & computer usage 6 
Using computer to complete a task or to solve a problem 6 
Higher order thinking skills 3 
A process of solving problem 4 
Problem solving based on information processing 1 
Computer literacy 3 




C. What is their perception on integrating CT into their 
teaching and learning (TL) practices) 
To investigate teachers’ perception on the CT, the 
statistical analysis is conducted in 2 stages, namely to 
examine the descriptive statistic of the measured items by 
assessing the reliability and validity of the items, and 
followed by testing of the proposed research model via 
assessing the contributions and significance of the evident 
variable path coefficients. Cronbach’s alpha was calculated 
for each of the item and the result was depicted in Table 7. 
 
Table 7 
Construct reliability for each item 
 
Construct Cronbach’s Alpha 
Perceived Usefulness (PU) 0.705 
Perceived Ease of Use (PEI) 0.865 
Behavioural Intention (BI) 0.848 
Computer Attitude (CA) 0.794 
 
All the measurement scales were above 0.7 which is 
considered good internal consistency. However, the construct 
item that lies just above the acceptable alpha was perceived 
usefulness of CT (PU), but since it is still above 0.70, the 
construct was still taken into consideration. Then, the next 
stage was to test each of the hypotheses by using Spearman 
rank order correlation.  The result is shown in Table 8. 
 
Table 8 
Hypotheses Testing Results 
 
Hypotheses Path Correlation 
H1 PU→ BI 0.067 
H2 PEI → BI 0.621** 
H3 CA → BI 0.669** 
*p<0.05; ** p<0.001 
 
The relationship between PU, PEI and CA with BI were 
investigated using Spearman’s Rank Order correlation. Based 
on Table 8, there were two relationships that have strong 
positive correlation. Perceived ease of CT integration (PEI) 
significantly influenced teachers’ behavioural intention (BI) 
[r=0.621, n=159, p<0.001], which is supporting H2.  
Teachers’ behavioural intention (BI) in integrating CT into 
their TL practices is also influenced by their computer 
attitude (CA) [r = 0.669, n = 159, p<0.001], supporting H3. 
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Meanwhile, perceived usefulness (PU) was found not 
influencing teachers’ behavioural intention [r=0.067]. 
 
D. What are teachers’ concerns on CT integration?  
In the survey form, the respondents were required to state 
down their related concern on the integration of CT in their 
daily TL practices.  The respondents may select their concern 
from a list of options, or describe their concern in an open-
ended question provided.  According to the results in Table 9, 
70.4% respondents stated that teachers’ computer literacy is 
important to determine the success of CT integration.  69.8% 
of the respondents believed that students’ basic computer 
literacy might be the main factor contributing to the success 
of CT integration in a classroom while another 69.8% 
respondents raised their concerns on school infrastructure, 
doubting if the existing school infrastructure will be fit 
enough to support CT integration in their TL practices.  In 
addition, 62.8% of the respondents stated that time constraint 
factors will contribute to the success of integration CT in the 
TL.  There are 81 respondents elaborated about teaching 
material as their concern while 72 respondents mentioned 
about evaluation processes as part of their concern regarding 
CT integration.  A few of the respondents even stated their 
concern on time required to carry out extra TL and 
assessment related to CT. 
 
Table 9 






Teachers’ computer skills 70.4 112 
Students’ computer skills 69.8 111 
Infrastructures issues 69.8 111 
Time issues 62.8 100 
 
V. DISCUSSION AND CONCLUSION 
 
This investigation led to the conclusion that majority of the 
teachers have low understanding level of CT.  Investigation 
shows that the teachers are confused on CT with the usage of 
computer/ICT in the classroom.  Very few had correct 
understanding or managed to associate CT with the thought 
or processes involved in problem-solving.  This is most 
probably due to the low percentage of teachers who have 
attended any training or workshop related to CT.  This study 
also indicated that a large proportion of the teachers have not 
even attended any formal training related to computer or ICT, 
which is quite alarming as the future of Malaysia’s 
competitiveness depends on the skills of workforce especially 
based on ICT and computer skills.  This finding is crucial, 
indicating potential improvement in preparing teachers with 
CT knowledge before they can start teaching and 
implementing CT skills in their classroom.  Without the 
appropriate preparation, teachers will not be able to 
implement the newly revised syllabus and incorporate CT 
into their TL [10, 57].    
The second part of this research is to investigate teachers’ 
perception regarding integration of CT skill in their TL 
activities.  All hypotheses were supported except H1.  The 
study finds perceived ease of CT integration has great 
influence on teachers’ behavioural intention in adapting CT 
into their TL practices.  Teachers’ positive attitude towards 
CT by having strong correlation with teachers’ behavioural 
intention in adapting CT in their TL practices, is a significant 
determinant too.   With these two strong correlations, the 
teachers most likely will integrate CT into their TL practices.     
Perceived usefulness of CT has the least influence on 
teachers’ behavioural intention in CT integration in their 
classroom compared to the other factors.  This could be since 
79% of the respondents have not attended any training related 
to CT, making them ignorant on the benefits of CT.      
Investigation shows that teachers have multiple concerns 
related to the attempt of integrating CT concepts into their 
TL.  Teachers have highlighted that computer literacy either 
from students and teachers will be one of their concerns in 
CT TL delivery.  Apart from that, infrastructure and time are 
also their main concerns in the attempt of integrating CT into 
their classroom.   Once again, the responses acquired here 
showing the misunderstanding from the respondents, 
thinking delivery of CT will require the knowledge and usage 
of computer or technology.  These finding is not surprising 
when these teachers have not attended any training related to 
CT.  There are a few respondents who managed to state valid 
concerns related to CT TL, namely on teaching pedagogy 
such as the teaching material and assessment strategy.  This 
is a positive indication, showing there are a few of the 
teachers who have the right concept on CT.   
This is a pilot study on a small sample of respondents and 
was conducted before CT skills integration is officially and 
formally taught in Malaysia’s classrooms, but it is able to give 
an overview on the teachers’ understanding and their 
perception on CT.  While it is important to introduce our 
students with the knowledge of CT, there is also a crucial 
ground work to be done to prepare the educators.  Effective 
preparation may change the teachers’ perception towards the 
newly improvised syllabus, receiving more positive 
responses from them [61].  This research calls for further 
works in developing teachers understanding and to increase 
their positive perception towards CT, for example organising 
workshop to facilitate teachers on how to integrate CT 
concept in their existing lesson plan or by 
developing/introducing any suitable teaching pedagogy 
(teaching approach, assessment method, teaching material) to 
assist their TL practices, especially to suit Malaysian TL 
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